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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique for 
preventing a liquid such as condensed water from staying in an 
intake passage before the start of an internal combustion 
engine in the internal combustion engine having a combustion 
heater. 

SOLUTION: This internal combustion engine having the 
combustion heater is characterized by comprising the 
combustion heater having a combustion chamber independent 
of the internal combustion engine, a first passage for guiding a 
combustion gas of the combustion heater or a medium heated 
by the combustion heater to the intake passage of the internal 
combustion engine, a second passage for guiding the 
combustion gas of the combustion heater or the medium heated 
by the combustion heater to an exhaust passage of the internal 
combustion engine, and a passage switching means for closing 
the first passage and opening the second passage when the 
internal combustion engine is in an operation stop state during 
the operation of the combustion heater. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st path which leads the medium heated by the combustion heater which has the combustion 
chamber which became independent of an internal combustion engine, and the combustion gas of said 
combustion heater or said combustion heater to said internal combustion engine's inhalation-of-air path, The 
2nd path which leads the medium heated by the combustion gas of said combustion heater, or said 
combustion heater to said internal combustion engine's flueway, The internal combustion engine which has 
the combustion heater characterized by having the path means for switching which makes lock out and the 
2nd path open said 1st path wide when an internal combustion engine is in a shutdown condition at the time 
of actuation of said combustion heater. 

[Claim 2] Said path means for switching is an internal combustion engine which has the combustion heater 
according to claim 1 characterized by blockading disconnection and the 2nd path for said 1st path after it 
makes lock out and the 2nd path open wide and said internal combustion engine puts said 1st path into 
operation until said internal combustion engine started, when the actuation demand of said combustion 
heater occurs before said internal combustion engine starts between the colds. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the internal combustion engine which has the combustion 
heater which heats an internal combustion engine, the air for heating, etc. through a predetermined medium 
especially about the internal combustion engine carried in a car etc. 
[0002] 

[Description of the Prior Art] In recent years, in the internal combustion engine carried in an automobile 
etc., especially the internal combustion engine whose calorific value tends [ comparatively ] to decrease like 
a compression ignition-type Diesel engine, the technique in which a combustion heater is put side by side 
for the purpose of improvement in the engine performance of the heating apparatus for the interior of a 
room, an internal combustion engine's warming-up promotion, etc. at the time between the engine colds is 
proposed. 

[0003] The thing equipped with the heat exchange section which consists of a heat carrier path formed so 
that the combustion chamber which became independent of an internal combustion engine, and its 
combustion chamber might be surrounded as a combustion heater which was described above, for example, 
the inhalation-of-air installation path for supplying a combustion air to a combustion chamber, and the fliel- 
supply path which supplies some fuels for an internal combustion engine to a combustion chamber is 
known. 

[0004] Thus, in the constituted combustion heater, engine cooling water and the air for heating can be used 
as a heat carrier. 

[0005] When engine cooling water is used as a heat carrier, while becoming possible to promote an internal 
combustion engine's warming up by supplying the cooling water heated with the combustion heater at the 
time between [ of an internal combustion engine ] the colds etc. to an internal combustion engine's water 
jacket, it becomes possible to raise the heating engine performance by supplying the cooling water heated 
with the combustion heater to the heater core of the heating apparatus for the interior of a room. 
[0006] Moreover, by supplying the air for heating heated with the combustion heater to the vehicle interior 
of a room, when the air for heating is used as a heat carrier, even if it is a time of an internal combustion 
engine being in the condition between the colds, it becomes possible to raise the heating engine 
performance. 

[0007] Furthermore, when an internal combustion engine starts between the colds, raising an internal 
combustion engine's intake-air temperature, with raising an internal combustion engine's startability is also 
considered by supplying the air for heating heated by the hot combustion gas or the hot combustion heater 
discharged from the combustion heater to an internal combustion engine's inhalation-of-air path. 
[0008] For example, the inhalation-of-air superheater equipment of the internal combustion engine of the car 
indicated by JP,60-79149,A It is constituted so that the air for heating heated by the combustion heater can 
be alternatively supplied to either or the both sides of the heating apparatus for vehicle rooms, and an 
internal combustion engine's inlet pipe. By supplying the air for heating heated by the combustion heater to 
an internal combustion engine's inhalation-of-air path, at the time an internal combustion engine's starting 
and between the colds etc., an internal combustion engine's intake-air temperature tends to be raised, with it 
tends to aim at improvement in startability and warming-up nature. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, when carrying out the temperature up of an internal 
combustion engine's inhalation of air using the air for heating heated by combustion gas and the combustion 
heater of the elevated temperature discharged from a combustion heater and an internal combustion engine 
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is in a shutdown condition, when hot combustion gas or the air for heating is supplied in a low -temperature 
inhalation-of-air path, gases, such as a steam in combustion gas or the air for heating, liquefy, it becomes the 
water of condensation, and there is a possibility that the water of condensation may pile up in an inhalation- 
of-air path. 

[0010] This invention is made in view of a trouble which was described above, and aims at offering the 
technique of preventing liquids, such as the water of condensation, piling up in an inhalation-of-air path 
before an internal combustion engine's starting in the internal combustion engine which has a combustion 
heater. 
[0011] 

[Means for Solving the Problem] The following means were used for this invention in order to solve a 
technical problem which was described above. 

[0012] Namely, the internal combustion engine which has a combustion heater concerning this invention 
The 1st path which leads the medium heated by the combustion heater which has the combustion chamber 
which became independent of an internal combustion engine, and the combustion gas of said combustion 
heater or said combustion heater to said internal combustion engine's inhalation-of-air path, The 2nd path 
which leads the medium heated by the combustion gas of said combustion heater, or said combustion heater 
to said internal combustion engine's flueway, If an internal combustion engine is in a shutdown condition at 
the time of actuation of said combustion heater, it is characterized by having the path means for switching 
which makes lock out and the 2nd path open said 1st path wide. 

[0013] thus, in the internal combustion engine having the constituted combustion heater, when a combustion 
heater operates and an internal combustion engine is in a shutdown condition, the 1st path is blockaded — 
the 2nd path is opened [ both ] wide. 

[0014] In this case, the medium heated by the combustion gas of a combustion heater or the combustion 
heater will circulate the 2nd path, and will be led to an internal combustion engine's flueway. Consequently, 
when operation of an internal combustion engine is suspended, in an inhalation-of-air path, gases, such as a 
steam which hot combustion gas or a hot medium does not flow into a low-temperature inhalation-of-air 
path, and is contained in combustion gas or a medium, liquefy, and do not pile up. 

[0015] Moreover, when a combustion heater operates and an internal combustion engine is in a shutdown 
condition, the case where the air for a preheating or the heating for the interior of a room needs to be heated 
for an internal combustion engine at the time between [ of an internal combustion engine ] the colds etc. can 
be illustrated [ ****** ]. in that case, after it opens lock out and said 2nd path wide and an internal 
combustion engine puts said 1 st path into operation until the internal combustion engine started, as for a 
path means for switching, it is desirable to make it blockade disconnection and said 2nd path for said 1 st 
path. 
[0016] 

[Embodiment of the Invention] The concrete embodiment of the internal combustion engine which has a 
combustion heater concerning this invention hereafter is explained based on a drawing. 
[0017] Drawin g 1 is drawing showing one embodiment of the internal combustion engine which has a 
combustion heater. 

[0018] The internal combustion engine 1 which shows drawin g 1 is the injection mold diesel power plant in 
a cylinder of the water cooling type equipped with the fuel injection valve which injects a direct fuel to the 
combustion chamber of each gas column while having two or more gas columns. 

[0019] The inhalation-of-air branch pipe 2 is connected to an internal combustion engine 1, and each branch 
pipe of the inhalation-of-air branch pipe 2 is open for free passage through the combustion chamber of each 
gas column, and the suction port which is not illustrated. Said inhalation-of-air branch pipe 2 is connected to 
an inlet pipe 3, and the inlet pipe 3 is connected to the air cleaner box 4 which carried out the interior of the 
air filter. 

[0020] In the middle of the inlet pipe 3, compressor housing 5a of a centrifugal supercharger (turbocharger) 
5 is prepared. In compressor housing 5a, the compressor wheel which is not illustrated is supported free 
[ rotation ]. The revolving shaft of this compressor wheel is connected with the revolving shaft of the turbine 
wheel supported free [ rotation in turbine housing 5b mentioned later ], and a compressor wheel and a 
turbine wheel rotate it by one. 

[0021] Then, when compressed into the inlet pipe 3 of said compressor housing 5a lower stream of a river in 
said compressor housing 5a, the intercooler 6 which cools the inhalation of air used as an elevated 
temperature is formed. The inhalation-of-air throttle valve 7 which adjusts the inhalation-of-air flow rate in 
an inlet pipe 3 is formed in the inlet pipe 3 of said intercooler 6 lower stream of a river, and the actuator 8 
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which carries out the closing motion drive of this inhalation-of-air throttle valve 7 is attached in this 
inhalation-of-air throttle valve 7. 

[0022] Thus, by the constituted inhalation-of-air system, after the new mind which flowed into the air 
cleaner box 4 is removed by the air filter in dust or dust, it is led to compressor housing 5a through an inlet 
pipe 3, and is compressed within compressor housing 5a. The new mind which was compressed within 
compressor housing 5a and became an elevated temperature is cooled by the intercooler 6. After the 
inhalation of air cooled by the intercooler 6 has a flow rate adjusted by the inhalation-of-air throttle valve 7 
if needed, it is distributed to the combustion chamber of each gas column through the inhalation-of-air 
branch pipe 2, and burns considering the fuel injected from the fuel injection valve which is not illustrated 
as an ignition source. 

[0023] On the other hand, the exhaust air branch pipe 9 is connected to an internal combustion engine 1, and 
each branch pipe of this exhaust air branch pipe 9 is open for free passage through the combustion chamber 
of each gas column, and the exhaust air port which is not illustrated. Said exhaust air branch pipe 9 is 
connected to an exhaust pipe 10, and the exhaust pipe 10 is connected to the muffler which is not illustrated 
on a lower stream of a river. 

[0024] In the middle of said exhaust pipe 10, the exhaust air purification catalyst 1 1 which purifies the 
harmful gas component under exhaust air is arranged. As this exhaust air purification catalyst 1 1 , the 
particulate filter which supported the selection reduction type Lean NOX catalyst, the occlusion reduction 
type Lean NOX catalyst, or the oxidation catalyst can be illustrated. 

[0025] Turbine housing 5b which carried out the interior of the turbine wheel which rotates with the 
pressure of exhaust air to the exhaust pipe 10 of said exhaust air purification catalyst 1 1 upstream is 
arranged. The exhaust-gas-recirculation path (EGR path) 12 which leads a part of exhaust air which flows 
the inside of an exhaust pipe 10 to the inlet pipe 3 (or inhalation-of-air branch pipe 2) of said inhalation-of- 
air throttle valve 7 lower stream of a river is connected to the exhaust pipe 10 (or exhaust air branch pipe 9) 
of said turbine housing 5b upstream, and while being the EGR path 12, the EGR valve 13 which adjusts the 
amount of recycling of exhaust air is formed. 

[0026] Thus, by the constituted exhaust air system, the gaseous mixture which burned in the combustion 
chamber of each gas column is led to an exhaust pipe 10 through each branch pipe of the exhaust air branch 
pipe 9, and, subsequently to in turbine housing 5b, flows. After the exhaust air which flowed in turbine 
housing 5b rotates a turbine wheel, it is discharged from turbine housing 5b, and it flows into the exhaust air 
purification catalyst 1 1 through the exhaust pipe 10 of a turbine housing 5b lower stream of a river. If the 
catalyst floor temperature of the exhaust air purification catalyst 1 1 is beyond activity temperature in that 
case, in the exhaust air purification catalyst 1 1 , the harmful gas component under exhaust air will be 
purified. 

[0027] Moreover, when the EGR valve 13 is in a valve-opening condition, a part of exhaust air which flows 
an exhaust pipe 10 is led to an inlet pipe 3 through the EGR path 12, and being mixed with new mind of 
having flowed from the upstream of an inlet pipe 3, it is led to an internal combustion engine's 1 combustion 
chamber, and afterburns considering the fuel injected from the fuel injection valve which is not illustrated as 
an ignition source. 

[0028] Next, the combustion heater 14 is put side by side to the internal combustion engine 1. As a 
combustion heater 14 is shown in drawing_2 , it has the combustion cylinder 142 by which an internal 
combustion engine 1 burns independently the fuel for internal combustion engine 1 by carrying out interior 
to an outer case 140, the middle cylinder 141 by which interior is carried out to an outer case 140, and the 
middle cylinder 141. 

[0029] Said combustion cylinder 142 possesses the evaporation glow plug (not shown) for evaporating a 
fuel, and the ignition glowing plug (not shown) for lighting the fuel evaporated by said evaporation glow 
plug. In addition, an evaporation glow plug and an ignition glowing plug may be made to be made to serve a 
double purpose with a single glow plug. 

[0030] Then, between said outer cases 140 and said middle cylinders 141, the cooling water way 200 in a 
heater for pouring an internal combustion engine's 1 cooling water is formed. The cooling water installation 
port 143 for taking in cooling water and the cooling water discharge port 144 for discharging the cooling 
water in said cooling water way 200 in a heater are formed in said cooling water way 200 in a heater at said 
outer case 140. 

[003 1] As shown in drawing 1 , said cooling water installation port 143 is open for free passage through the 
engine water jacket and the cooling water installation tubing 22 which an internal combustion engine 1 does 
not illustrate, and is opening said cooling water discharge port 144 for free passage through said engine 
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water jacket and cooling water exhaust pipe 23. 

[0032] Electromotive Water pump 24 is formed in the middle of said cooling water installation tubing 22, 
and the cooling water which flows the inside of an internal combustion engine's 1 engine water jacket is 
compulsorily sent into said cooling water installation port 143. 

[0033] In the middle of said cooling water exhaust pipe 23, the heater core 25 of the heating apparatus for 
the interior of a room is arranged, and the heat in which the flowing cooling water has said cooling water 
exhaust pipe 23 is transmitted to the air for heating. 

[0034] Next, between said middle cylinders 141 and combustion cylinders 142, the combustion gas path 201 
for passing the combustion gas which occurred by said combustion cylinder 142 is formed. The combustion 
gas discharge port 145 which opens said combustion gas path 201 and exterior of said outer case 140 for 
free passage is formed in the suitable part of said middle cylinder 141. 

[0035] Said combustion gas discharge port 145 is open for free passage to the Mikata change-over valve 17 
through the combustion gas discharge path 16, as shown in drawing 1 . In addition to the 1st above- 
mentioned combustion gas discharge path 16, the inspired air flow path discharge path 18 and the exhaust 
side discharge path 19 are connected to said Mikata change-over valve 17. 

[0036] the exhaust pipe 10 with which said inspired air flow path discharge path 18 is connected to the inlet 
pipe 3 of said inhalation-of-air throttle valve 7 upstream, and said exhaust side discharge path 19 is located 
between said exhaust air purification catalyst 1 1 and said turbine housing 5b — it connects with the said 
about 1 1 exhaust air purification catalyst exhaust pipe 10 preferably. 

[0037] Said Mikata change-over valve 17 switches a flow (said exhaust side discharge path 19 lock out) of 
said 1st combustion gas discharge path 16 and said inspired air flow path discharge path 18 and a flow (said 
inspired air flow path discharge path 1 8 lock out) of said 1 st combustion gas discharge path 16 and said 
exhaust side discharge path 19 by blockading alternatively either of said inspired air flow path discharge 
path 18 and said exhaust side discharge path 19. 

[0038] Next, the fuel installation tubing 27 is connected to the combustion cylinder 142. As this fuel 
installation tubing 27 is shown in drawingl , it connects with a fuel pump 26 and the fuel breathed out from 
said fuel pump 26 is supplied to said combustion cylinder 142 through said fuel installation tubing 27. 
[0039] On the other hand, the housing 148 which carried out the interior of the blower fan 149 for sending 
the air for combustion into said combustion cylinder 142 and the motor 150 which carries out the rotation 
drive of this blower fan 149 is attached in said outer case 140. 

[0040] The suction port 151 for incorporating a combustion air is formed in this housing 148 at said housing 
148. As shown in drawing 1 , the inhalation-of-air installation path 15 is connected to said suction port 151, 
and in said inlet pipe 3, from the connection part with said inspired air flow path discharge path 18, said 
inhalation-of-air installation path 15 is the upstream, and is connected to the part located down-stream by 
compressor housing 5a. 

[0041] Thus, in the constituted combustion heater 14, when the preheating of internal combustion engine 1 
body, warming-up promotion, the improvement in the engine performance of the heating apparatus for the 
interior of a room, or the temperature up of the exhaust air purification catalyst 1 1 needs to be planned, it 
operates, for example. 

[0042] With a combustion heater 14, a part of inhalation of air to which a motor 150 operates a blower fan 
149 and flows the inside of an inlet pipe 3 is supplied to the combustion cylinder 142 of a combustion heater 
14, the fuel in the fuel tank which a fuel pump 26 does not illustrate is sucked up, the combustion cylinder 

142 of a combustion heater 14 is supplied, Water pump 24 operates further, and, specifically, the cooling 
water in an internal combustion engine's 1 engine water jacket is fed to the cooling water installation port 

143 of a combustion heater 14. 

[0043] And the glow plug of the combustion cylinder 142 energizes and the gaseous mixture of the 
inhalation of air supplied with said blower fan 149 and the fuel supplied by said fuel pump 26 burns within 
the combustion cylinder 145. 

[0044] The combustion gas which burned within said combustion cylinder 145 is extruded by the pressure 
of the inhalation of air sent out with a blower fan 149 from the inside of the combustion cylinder 145 at the 
combustion gas path 201, and, subsequently is discharged from the combustion gas path 201 in the 
combustion gas discharge port 145. 

[0045] The combustion gas discharged in the combustion gas discharge port 145 reaches the Mikata change- 
over valve 17 through the combustion gas discharge path 16, and is led to the inspired air flow path 
discharge path 18 or the exhaust side discharge path 19 by the Mikata change-over valve 17. 
[0046] On the other hand, after leading the cooling water fed in the cooling water installation port 143 of a 
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combustion heater 14 from said cooling water installation port 143 to the cooling water way 200 in a heater 
and passing along the cooling water way 200 in a heater with Water pump 24, it is discharged in the cooling 
water discharge port 144. 

[0047] In that case, it is transmitted to the cooling water with which the heat of the combustion gas which 
flows the combustion gas path 201 flows the inside of the cooling water way 200 in a heater through the 
wall surface of the middle cylinder 144, and the temperature of cooling water rises. Thus, the cooling water 
way 200 in a heater and the combustion gas path 201 realize the heat exchange section. 
[0048] Thus, the cooling water by which the temperature up was carried out is discharged from the cooling 
water discharge port 144 to the cooling water exhaust pipe 23, is returned into an internal combustion 
engine's 1 engine water jacket through the heater core 25, and circulates through the inside of an engine 
water jacket. With the heater core 25, a part of heat which cooling water has is transmitted to the air for 
heating, and the temperature up of the air for heating is carried out. 

[0049] The electronic control unit 28 for engine control (ECU: Electronic Control Unit) is put side by side to 
return and an internal combustion engine 1 here at drawin g 1 . ECU28 consists of CPU, ROMs, RAM, input 
interface circuitries, output interface circuitries, etc. which were mutually connected by the bidirectional 
bus. And various kinds of sensors are connected to said input interface circuitry through electric wiring, and 
the EGR valve 1 3, an actuator 8, the combustion heater 14 (the motor 150 of a blower fan 149, glow plug of 
the combustion cylinder 142), the Mikata change-over valve 17, Water pump 24, and the fuel pump 26 
grade are connected to said output interface circuitry through electric wiring. 

[0050] As a sensor connected to said input interface circuitry A sensor 32, the accelerator pedal which is not 
illustrated, or an accelerator pedal is interlocked with whenever [ catalyst temperature / which was attached 
in the air flow meter 29 attached in the inlet pipe 3, the crank position sensor 30 attached in the internal 
combustion engine 1 and the coolant temperature sensor 31, and the exhaust air purification catalyst 11]. 
The accelerator position sensor 33 attached in the accelerator lever which operates, an ignition switch 
(IG.SW) 34, and starting-switch (ST.SW) 35 grade can be illustrated. 

[0051] Said air flow meter 29 is a sensor which outputs the electrical signal corresponding to the mass of the 
inhalation of air which flows the inside of an inlet pipe 3. Said crank position sensor 30 is a sensor which 
outputs a pulse signal, whenever the crankshaft which an internal combustion engine 1 does not illustrate 
carries out predetermined include-angle rotation. Said coolant temperature sensor 31 is a sensor which 
outputs the electrical signal corresponding to the temperature of the cooling water which flows an internal 
combustion engine's 1 engine water jacket. A sensor 32 is a sensor which outputs the electrical signal 
corresponding to the catalyst floor temperature of the exhaust air purification catalyst 1 1 whenever [ catalyst 
temperature ]. The accelerator position sensor 33 is a sensor which outputs the electrical signal 
corresponding to the control input of an accelerator pedal. 

[0052] ECU28 performs combustion heater control used as the summary of this invention while it judges an 
internal combustion engine's 1 operational status based on the output signal value of various sensors which 
were described above and performs fuel-injection control etc. based on the judgment result. 
[0053] Hereafter, the combustion heater control performed by ECU28 is described. 

[0054] ECU28 performs a combustion heater control routine as shown in drawing 3 at the time of operation 
of an internal combustion engine 1. This combustion heater control routine is a routine repeatedly performed 
for every (for example, whenever [ to which the crank position sensor 30 outputs a pulse signal ]) 
predetermined time. 

[0055] In said combustion heater control routine, ECU28 distinguishes whether the actuation conditions of a 
combustion heater 14 are first satisfied in S301. As actuation conditions for the combustion heater 14 here 
For example, the output signal value (catalyst floor temperature of the exhaust air purification catalyst 1 1) of 
a sensor 32 is under activity temperature whenever [ catalyst temperature ]. It is the NOX reduction 
processing activation stage to be the SOx poisoning recovery activation stage of the exhaust air purification 
catalyst 1 1 in case the exhaust air purification catalyst 1 1 is an occlusion reduction type NOX catalyst. It can 
illustrate that the output signal value (circulating water temperature) of a coolant temperature sensor 3 1 
which has a heating apparatus for the interior of a room in an operating state is under predetermined 
temperature (that is, an internal combustion engine 1 is in the condition between the colds) etc. 
[0056] When it judges with combustion heater actuation conditions being satisfied in said S301, ECU28 
progresses to S302 and distinguishes whether an internal combustion engine 1 is in a shutdown condition. 
[0057] When judged with an internal combustion engine 1 being in a shutdown condition in said S302, it 
controls the Mikata change -over valve 17 so that ECU28 may progress to S303, and may blockade the 
inspired air flow path discharge path 1 8 and may open the exhaust side discharge path 19 wide, and makes it 
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flow through the combustion gas discharge path 16 and the exhaust side discharge path 19. 

[0058] Then, in S304, ECU28 impresses drive power to the glow plug of a motor 150, a fuel pump 26, and 

the combustion cylinder 142, and operates a combustion heater 14. 

[0059] In this case, as for the combustion gas discharged from the combustion heater 14, the combustion gas 
discharge path 16 -> Mikata change-over valve 17 -> exhaust side discharge path 19 will be led to a 
connoisseur from the exhaust air purification catalyst 1 1 one by one to the upstream exhaust pipe 10. 
[0060] Consequently, when an internal combustion engine 1 is in a shutdown condition, within an inlet pipe 
3, gases, such as a steam which the hot combustion gas discharged from the combustion heater 14 is not 
supplied into the low -temperature inlet pipe 3, and is contained in combustion gas, liquefy, and do not pile 
up. 

[0061] Moreover, when judged with an internal combustion engine 1 being already in operational status in 
said S302, ECU28 opens the inspired air flow path discharge path 18 wide, and controls the Mikata change- 
over valve 17 that the exhaust side discharge path 19 should be blockaded, and makes it flow through the 
combustion gas discharge path 16 and the inspired air flow path discharge path 1 8. 

[0062] Then, in S304, ECU28 impresses drive power to the glow plug of a motor 150, a fuel pump 26, and 
the combustion cylinder 142, and operates a combustion heater 14. 

[0063] In this case, as for the combustion gas discharged from the combustion heater 14, the combustion gas 
discharge path 16 -> Mikata change-over valve 17 -> inspired air flow path discharge path 1 8 will be led to 
a connoisseur one by one to an inlet pipe 3. 

[0064] Consequently, since the hot combustion gas discharged from the combustion heater 14 is supplied 
into an inlet pipe 3 when an internal combustion engine 1 is in operational status, the temperature of 
inhalation of air, the temperature of gaseous mixture, and the compression edge temperature of a 
combustion chamber are raised by the heat which combustion gas has, with an internal combustion engine's 
1 ignitionability and combustion stability improve. 

[0065] On the other hand, when judged with the actuation conditions of a combustion heater 14 being 
abortive in the above mentioned S301, ECU28 stops the drive power application to the glow plug of a motor 
150, a fuel pump 26, and the combustion cylinder 142, and stops actuation of a combustion heater 14. 
[0066] Thus, when ECU28 performs a combustion heater control routine, the path means for switching 
concerning this invention will be realized. 

[0067] Therefore, since the combustion gas discharged from the combustion heater 14 will be led to an 
exhaust pipe 10 when according to the internal combustion engine which has a combustion heater 
concerning the gestalt of this operation the actuation demand of a combustion heater 14 occurs before an 
internal combustion engine 1 starts between the colds, it is lost that the hot combustion gas discharged from 
the combustion heater 14 flows into the low-temperature inlet pipe 3. 

[0068] Consequently, when hot combustion gas flows in in the low-temperature inlet pipe 3, the steam in 
combustion gas serving as the water of condensation, and piling up in an inlet pipe 3 is lost. 
[0069] In addition, although the combustion heater through engine cooling water was mentioned as the 
example and the gestalt of this operation explained it, you may be the combustion heater which carries out 
the medium of the gases, such as air for heating. Moreover, although the gestalt of this operation described 
the example which discharges the combustion gas of a combustion heater alternatively to either of an 
internal combustion engine's inhalation-of-air path and a flueway, you may be the combustion heater which 
can supply gases, such as air for heating, to either of an internal combustion engine's inhalation-of-air path 
and a flueway alternatively, and when an internal combustion engine is in a shutdown condition in that case, 
the gas heated by the combustion heater should just be supplied to a flueway. 
[0070] 

[Effect of the Invention] In the internal combustion engine which has a combustion heater concerning this 
invention, if an internal combustion engine is in a shutdown condition when a combustion heater operates, 
since the 1st path will be blockaded and the 2nd path will be opened wide, when the medium heated by the 
combustion gas of a combustion heater or the combustion heater will be led to an internal combustion 
engine's flueway and operation of an internal combustion engine is suspended, hot combustion gas or a hot 
medium does not flow into a low-temperature inhalation-of-air path. 

[0071] Therefore, according to the internal combustion engine which has a combustion heater concerning 
this invention, it becomes possible to prevent gases, such as a steam contained in the combustion gas or the 
medium of a combustion heater, serving as the water of condensation in an inhalation-of-air path, and piling 
up at the time of an internal combustion engine's shutdown. 
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